Strontium
The concentration curve of strontium contents is very characteristic for samples containing more than 90 per cent carbonates ( Figure 2 ). The amount of strontium decreases continuously from the Aptian to the Tithonian sediments; a rapid decrease occurs in the lower Valanginian-upper Barremian sediments. We attribute this to increased diagenesis with greater depth which reflects the degree of diagenesis as a function of age. This is consistent with earlier claims of Sheeiman and Shirmohammadi (1969) , Kinsman (1969) , and Renard (1972) that strontium is a reliable measure of carbonate diagenesis. The similarity of the strontium concentrations and the sediment accumulation curves illustrates that the highest rate of sedimentation (2.8 cm/10 3 years) corresponds to the greatest loss of strontium. A rough correlation between the gradient of the strontium concentration curve and the sedimentation rate is given in Figure 3. •U.E.R. des Sciences de la Terre, Université Pierre and Marie Curie, Paris, France.
2 Ecole Nationale des Mines de Paris, France.
Manganese
We distinguished two zones in Hole 391C on the basis of the manganese concentrations (Figure 4 ). One zone, in lower Tithonian and lower Berriasian sediments, has high manganese concentrations. The second zone, between the upper Berriasian to the lower Aptian sediments, has low manganese concentrations. The behavior of manganese during sedimentation is complex inasmuch as it can be coprecipitated with calcium carbonate or as dioxide. In a reducing medium, co-precipitation predominates and produces low manganese carbonates; in an oxidizing medium, dioxide precipitation predominates producing "carbonates rich in manganese" (Michard, 1969) . If the oxidationreduction mechanisms alone were responsible for the variation in manganese concentrations, we would expect maximum values in the Aptian to upper Valanginian sediments, which, because they were deposited at slower rates and during a time of little subsidence, were exposed a relatively long time to an oxidizing environment. In Hole 391C, however, the greatest amounts of manganese are found in the zone characterized by a high sedimentation rate (Berriasian-Tithonian). This suggests that variations in the manganese content may reflect variations in supply of manganese to the sediment. The manganese may have had a volcanic origin, especially as volcanic glass has been found in several manganese-rich samples (391C-52-2, for example). Michard (1975) has shown that seawater in contact with basalt is strongly enriched in manganese; moreover iron-and manganese-rich hydrothermal sources were detected along certain transcurrent faults during the FAMOUS expedition of 1974 (in Michard, 1975 . If we accept that the manganese in the Berriasian-Tithonian sediments has a volcanic source, then its reduction in the overlying sediments suggests a decrease of volcanic activity during late Berriasian to the end of Aptian time.
The curves giving the partition of iron and manganese concentrations show an inverse relationship ( Figure 5 ). Manganese concentrations are always highest where iron concentrations are lowest. If the early Tithonian manganese is of volcanic origin, the iron must have a different origin, which is inconsistent with results of the FAMOUS expedition and other data, or it was precipitated as less soluble iron oxide and hydroxide near the volcanic ridge.
The Hauterivian to Barremian zone has the highest iron and the lowest manganese concentrations. Note that ironrich samples always have a low carbonate content. The iron could then be of continental detrital origin and may reflect an early stage of the transition from a carbonate to siliciclastic depositional environment which culminated, near the end of the Upper Cretaceous, with the deposition of black Volcanic materials may have been supplied again during the Albian, but we cannot corroborate this on the basis of available samples. Data for Hole 39IC are presented on Table 1 .
HOLES 390 AND 390A
Preliminary data for strontium, manganese, and iron from the carbonate fraction are presented in Tables 2 and 3 . We did not detect any relationship between the concentrations of these elements and the percentage of insoluble residues.
Strontium
The strontium concentration curve for the Cretaceous part of this interval is similar to that of Hole 39IC: strontium continuously decreases from Maestrichtian to Barremian sediments as a function of greater diagenesis with increased age, and a possible contribution from vadose solution (Létolle et al., this volume) . The top of zone of decreasing strontium, however, is in Maestrichtian sediments (110 m depth) and hence at a shallower level than in Hole 39IC (Valanginian, 1100m depth).
Near the Cretaceous/Tertiary boundary, the strontiumconcentration curve shows a very important discontinuity (Figure 7) . A rapid decrease registered in the upper Maestrichtian continues in Danian sediments. In overlying sediments the strontium curve, though generally regular, shows several oscillations from 500 to 750 ppm. For example, the upper boundary of the lower Eocene is characterized by another rapid decrease of the strontium concentration.
Presently we can offer no explanation for these variations although several possibilities exist. , --
CN in Figure 5 . Distribution of iron contents in Hole 391C.
We can speculate that the Tertiary oscillations reflect the beginning of a connection between the Atlantic and Arctic oceans, but we cannot presently present conclusive evidence in support of that view. The range and average strontium concentrations at different stratigraphic levels are given in Figure 8 .
Manganese
The manganese concentrations at Holes 390 and 3 90A are always lower than 500 ppm (Figure 9 ). The amounts measured for Barremian samples are similar to those for corresponding samples in Hole 391C. The Albian samples, however, never have high manganese concentrations. Manganese concentrations decrease above the Tertiary/ Cretaceous boundary although the decrease is less distinct than that of strontium. The lower Eocene sediments are poor in manganese and the upper boundary of the middle Miocene is marked by a rapid increase in manganese. These variations are not related to volcanic activity but to oxidation-reduction mechanisms; thus three sequences must have been deposited under reducing conditions.
1) The lower Eocene (Samples 5-1, 70-72 to 7-4, 138-140 cm); 2) The lower Maestrichtian (12) (13) (14) cm to 14-5, 5-7 cm; Hole 390A); 3) Part of the Barremian (131) (132) (133) (78) (79) (80) . -5, 86-87 4-6,106-107 5-1, 70-72 5-2,135-136 6-1, 26-28 6-3, 90-91 6-5,89-91 6-6, 89-90 7-1,131-133 7-2,79-80 7-4, 138-140 8-2, 54-56 84, 126-128 9-1, 120-122 10-1, 84-86 10-3, 80-82 10-6,90-92 11-1,134-136 11-2, 128-129 114, 100-102 11-6,121-123 12-1,48-50 12-3,70-72 12-6, 31-39 13-1,117-119 13-3,84-86 13-6, 89-91 14-1,12-14 14-3, 80-82 14-5, 5- 
Iron
The iron-concentration curve for Holes 390 and 390A is very different for the Cretaceous and Tertiary sediments (Figure 10 ). The latter, notably the Eocene, is homogeneous and poor in iron (× 100 ppm), whereas the iron concentrations in Cretaceous sediments are generally higher and more variable. In contrast to strontium and manganese, iron concentrations are not noticeably different toward the top of the lower Eocene.
HOLE 392A
We do not have enough samples from this hole to adequately describe a general geochemical evolution, but the concentration curves of strontium, manganese, and iron seem to show the same trend as seen in sediments from Hole 3 90A (Figure 11 ). The rapid decrease of strontium concentrations down section through the Albian sediments is particularly evident. The values of the manganese concentrations are the same in Holes 390A and 392A. As in Hole 
